This is the first report of successful desensitization to regorafenib, which enabled the patient to be treated with the only therapeutic option available. Moreover, multidisciplinary management involving allergists and hepatologists made it possible to modify the standard dosage regimen in order to avoid drug discontinuation and thus maintain desensitization while preventing risks and multiple hospitalizations.
Immunological cross-reactivity between shrimp, mites, cockroach, and Ascaris lumbricoides is thought to be due to IgE responses to shared allergens, particularly tropomyosin. IgE-binding homologous epitopes have been identified in invertebrate tropomyosins, thus indicating a structural basis for cross-reactivity between allergenic tropomyosins [1] . However, their clinical relevance is unpredictable. Tuano and Davis [2] described 4 mite-allergic patients with rhinitis with and without asthma, who developed oral allergy syndrome upon ingestion of shrimp, although their reaction did not progress to anaphylaxis during oral food challenges (OFC) [2] .
We report the results of supervised OFC with shrimp in 3 patients with perennial rhinitis and controlled moderate to severe asthma who presented strong positive skin prick test (SPT) and IgE results to shrimp, but denied ever having eaten shrimp, other crustaceans, or mollusks. Patients also had positive SPT results and high IgE levels to mites and cockroach. IgE and IgG4 levels and the outcomes of OFC are shown in the Table. IgE immunoblots were performed with shrimp extract and tropomyosins ( Supplementary Figure) . Double-blind, placebo-controlled food challenge (DBPCFC) was performed with 10 mg, 100 mg, 1 g, and 4 g of shrimp (Supplementary Material), with a 20-minute interval between first and second dose and subsequently at 30-minute intervals (cumulative dose, 5.11 g; 1 g of shrimp protein). Negative DBPCFCs were followed by an open challenge after 1 week, with 4 g of shrimp, followed by 16 g of shrimp 30 minutes after the first dose (cumulative dose, 20 g; 3.8 g of shrimp protein). The study was approved by the local ethics committee, and patients signed the informed consent document.
Patient 1 was a 42-year-old man with high IgE to shrimp and tropomyosins and positive results for IgE to shrimp arginine kinase and sarcoplasmic calcium-binding protein.
The result of the DBPCFC was negative, although the patient experienced transient mild labial edema and oral pruritus after 4 g in the open challenge. No medication was necessary, and no symptoms were observed after 16 g.
Patient 2 was a 51-year-old man with high IgE to shrimp and tropomyosins and moderate levels of IgE to arginine kinase. He had no symptoms in the DBPCFC, but presented erythema, pruritus, urticaria, and mouth tingling, 5 minutes after receiving 16 g of shrimp in the open challenge. The symptoms resolved within 30 minutes of treatment with intravenous antihistamine and corticosteroid.
Patient 3 was a 58-year-old woman with high IgE to shrimp and tropomyosins. The result of the DBPCFC was negative, although 10 minutes after eating 16 g of shrimp in the open challenge, she presented with generalized erythema and itching, followed by urticaria, progressively severe dyspnea with wheezing upon pulmonary auscultation, abdominal pain, nausea, and vomiting. She received 2 doses of intramuscular epinephrine, intravenous antihistamine, intravenous high-dose hydrocortisone, and inhaled albuterol, although she progressed rapidly to respiratory failure requiring endotracheal intubation and admission to the intensive care unit. Her symptoms improved gradually, and she was extubated after 48 hours. She was discharged without symptoms 5 days later. Prior to the challenges, the patient's asthma was well controlled with daily budesonide 400 µg/formoterol 12 µg bid. During the previous 18 months, she denied asthma symptoms and acute exacerbations, albuterol use, and impairment of daily activities. The IgE immunoblots showed that all 3 patients had strong reactivity to shrimp and cockroach tropomyosins and much lower reactivity to other protein bands; however, there were no differences in the intensity of staining, thus indicating a lack of correlation with the severity of the allergic reactions ( Supplementary Figure) . While we would like to extend our observations to a larger number of patients, we stopped the shrimp challenges owing to the risk of severe reactions.
IgE antibodies to shrimp have been detected in mite and cockroach-allergic orthodox Jews who have never eaten shrimp and are attributed to IgE cross-reactivity to tropomyosin [3] . IgE to tropomyosin added value to the diagnosis of shrimp allergy, as compared with SPT or IgE to shrimp, predicting more often a positive OFC with shrimp [4] . Among inner city children with asthma, high exposure to cockroach in the home was significantly correlated with higher IgE levels to cockroach and shrimp, suggesting that exposure to cockroach could drive the immune response towards production of IgE to shrimp [5] . Allergic reactions upon ingestion of shrimp in the cases we report (asthma patients who had never eaten shrimp) suggest that IgE sensitization to mites and cockroach, primarily through the respiratory tract, and perhaps via parasite infections, could induce cross-sensitization to shrimp in a way that ingestion of shrimp could potentially lead to lifethreatening systemic allergic reactions.
None of the patients in the present report reacted in the DBPCFC, most likely because of the low dose [6] . Higher doses may be required to trigger symptoms in patients whose primary sensitization occurred via inhalation, owing to the affinity of the antibodies. Low levels of IgG4 to shrimp tropomyosin, which indicate limited exposure, make it unlikely that IgG4 antibodies could function as blocking antibodies protecting against clinical reactions at lower doses of allergen [7] .
Our experience with shrimp challenge taught us that allergic reactions in shrimp-sensitized patients upon ingestion of shrimp are largely unpredictable, thus underscoring the inability of current tests to predict true life-threatening shrimp allergy. House dust mite-induced asthma and elevated IgE to shrimp and mite tropomyosins were strongly associated with allergic reactions after ingestion of shrimp by shrimpsensitized individuals [8] . Cut-off values of wheal diameter on skin testing for predicting true shrimp allergy have been proposed [8] , although the allergen content of commercial crustacean extracts may be highly variable, thus reducing the clinical usefulness of this approach [9] . Component-resolved diagnosis indicates that IgE to tropomyosin, sarcoplasmic binding-protein, and myosin light chain may increase the predictive value for developing allergic reactions upon ingestion of shrimp [7] ; however, levels of specific IgE have not been correlated with the severity of allergic reactions. Novel allergens including fructose biphosphate aldolase, which is associated with life-threatening anaphylaxis, may provide additional diagnostic specificity [7, 10] . Despite the relevance of these observations, we still need a biomarker to predict clinical reactivity. Based on current knowledge, shrimp challenges would not be advisable in patients with house dust mite-induced asthma who present high levels of IgE to shrimp and to shrimp tropomyosin. Patients with these clinical and Nonsteroidal anti-inflammatory drugs (NSAIDs) are the leading cause of hypersensitivity reactions in Latin America, both in adults and children. Among the different types of NSAID-induced hypersensitivity reactions, urticaria and angioedema are the most common [1] . These generally take the form of wheals and/or angioedema in healthy patients after at least 2 NSAIDs with a different chemical structure on separate occasions. Interestingly, some of these patients only present angioedema. The mechanism involved in these reactions is unclear, although it is likely associated with inhibition of cyclooxygenase (COX), which affects the metabolism of arachidonic acid [2] . Different gene polymorphisms have been associated with NSAID-induced hypersensitivity, including those related to prostaglandin, leukotriene, Ca2 + , cAMP, and P53 signaling pathways [3] . Therefore, in this study, we used whole-exome sequencing (WES) to detect genetic markers that determine a hypersensitivity response in patients with NSAID-induced isolated angioedema (NIA).
The local ethics committee approved the study. Four unrelated patients with NIA and their parents were selected and agreed to participate in the study. Clinical data were collected using a specific questionnaire ( Supplementary Table 1 ) [4] . In this study, hypersensitivity to NSAIDs was characterized according to the criteria of Laidlaw and Cahill [5] , and patients with a history of angioedema within 6 hours of taking 2 different NSAIDs in at least 2 different episodes were selected. Angioedema affected the eyelid in all cases, although 2 individuals also reported lip angioedema. While the location of angioedema does not seem to have a direct relationship with the mechanism of reaction, eyelid involvement in all of the cases studied indicated a homogeneous clinical profile and
